—13. A signal transmission apparatus comprising: ' - — 

a receiver operable to receive an input signal containing a first data stream of n values and a 
second data stream, where n is an integer; 

a modulator operable to modulate a carrier wave with the received input signal so as to 
produce a modulated signal having symbols each representing a corresponding one of m signal points 
signal space, where m is an integen. said modulator including 

a divider operable to divide the m signal points into n signal point groups, 
an assignor operable to assign n values of the first data stream to the n signal point 
groups, respectively, and to assign data of the second data stream to the signal points of each 



in a 



in 



of the n signal point groups, and 



a shifter operable to shift 



i he signal points of the received signal to other positions in 



the signal space such that a distar ce between any closest two signal points of any adjacent 



two signal point groups become: 



groups are allocated in the signal space a equal intervals, and such that the m signal points 



are distinguishable from one anot 




the signal points in each of the signal point 



divide the signal space into m regions. and\thgri signal point groups are distinguishable from 



one another in the signal space by 



a second set of thresholds, which divide the signal space 



more coarsely than the first set of 



the closest two signal points of the 



are allocated in the signal space at 



than one; 

a transmitter operable to transmit the modulated signal. 



al space by a first set of thresholds, which 



hresholds into n regions, where 25 is a distance between 



adjacent two signal point groups when the m signal points 



equal intervals, and S is a shift coefficient which is more 



14. A signal transmission apparatus according to claim 13. wherein each of the first and second 
data streams carries information constituting a television image. 
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n signal noint ptouds each contai 


ling m/n signal points, and the signal points are shifted to other 


positions in the signal space so tha 


t a distance between anv closest two signal points of anv adjacent 


two signal point groups is 28 * S a 


id the signal points in each of the signal point groups are allocated 


in the signal space at equal interval 


s and the m/n signal points in each of the n signal point groups are 


distinguishable from one another i 


i the signal space bv a first set of thresholds and the n signal point 



groups are distinguishable from o le another in the signal space by a second set of thresholds, where 



25 is a distance between the closest two signal points of the adjacent two signal point groups when 



the m signal points are allocated ir 



the signal space at equal intervals, and S is a shift coefficient which 



is more than one, and wherein the 



signal contains a first data stream, which is assigned to the n signal 



point groups, and a second data s 



trea*TTT\yhich is assigned to the m/n signal points of each of the n 




signal point groups; 

a demodulator operable 



ish the n signal point groups from one another bv the 



second set of thresholds and 



alueg of the distinguished n signal point groups to obtain 



reconstructed data of the first data 



streanvand to distinguish the m/n signal points in each of the n 



signal point groups bv the first set 



thresholds and demodulate values of the distinguished m/n signal 



points in each of the n signal point 



groups to obtain reconstructed data of the second data stream; and 



an output circuit operabl ? 



to combine the reconstructed data of the first and second data 



streams from said demodulator to 



obtain reconstructed data from the received signal. 



16. A signal transmission app 



ratus according to claim 15. wherein each of the first and second 



data streams carries information c 



instituting a television image. 



17. A signal transmission system comprising: 



a first receiver operable to 



eceive an input signal containing a first data stream of n values 



and a second data stream, where n \s an integer; 
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a modulator operable to modulate a carrier wave with the received input signal so as to 
produce a modulated signal having svmiols each representing a corresponding one of m signal points 



in a signal space, where m is an integer, said modulator including 



a divider operable to d vide the m signal points into n signal point groups. 



an assignor operable tc 



assign n values of the first data stream to the n signal point 



groups, respectively, and to assign data of the second data stream to the signal points of each 
of the n signal point groups, ar d 

a shifter operable to shi ft the signal points of the received signal to other positions in 
the signal space such that a distance between any closest two signal points of any adjacent 
two signal point groups beco nes 25 * S and the signal points in each of the signal point 
groups are allocated in the sig lal space at equal intervals, and such that the m signal points 
are distinguishable from one another in the signal space by a first set of thresholds, which 
divide the signal space into m regions, and the n signal point groups are distinguishable from 
one another in the signal spade bv^asgcond set of thresholds, which divide the signal space 
more coarsely than the first set of thresholds into n regions, where 25 is a distance between 



the closest two signal point spf the adi 



are allocated in the signal space at equ 



than one; 

a transmitter operable to transmit the modulated signal; 




two signal point groups when the m signal points 
als. and S is a shift coefficient which is more 



a second receiver operable 



a demodulator operable tc 



to receive the modulated signal; 



distinguish the n signal point groups from one another by the 



second set of thresholds and demodulate values of the distinguished n signal point groups to obtain 



signal point groups bv the first set ( 


)f thresholds and demodulate values of the distinguished m signal 


points in each of the n signal point g 


roups to obtain reconstructed data of the second data stream; and 


an output circuit operable 


to combine the reconstructed data of the first and second data 



streams from said demodulator to obtain reconstructed data from the received signal. 



18. A signal transmission system Recording to claim 17, wherein each of the first and second data 
streams carries information constituting a television image. 



19. A signal transmission metho i comprising: 



receiving an input signal containing a first data stream of n values and a second data stream. 



where n is an integer; 

modulating a carrier wave With the received input signal so as to produce a modulated signal 



having symbols each representing a 



corresponding one of m signal points in a signal space, where m 



is an integer: 

dividing the m signal points 



assigning n values of the 



into n signal point groups; 



rst data stream to the n signal point groups, respectively, and 



assigning data of the second data 



i tream to the signal points of each of the n signal point groupis; 



shifting the signal points oflthe received signal to other positions in the signal space such that 



a distance between any closest two 



signal poAusaf any adjacent two signal point groups becomes 25 



* S and the signal points in each of the signg Lpoiat groups are allocated in the signal space at equal 



intervals, and such that the m signal poinreYre distinguishable from one another in the signal space 



igha 
hldi 



by a first set of thresholds, which/divide the sagaaf space into m regions, and the n signal point groups 



are distinguishable from one another in^hgsignal space by a second set of thresholds, which divide 
the signal space more coarsely than the first set of thresholds into n regions, where 25 is a distance 



between the closest two signal 



points of the adjacent two signal point groups when the m signal 



points are allocated in the signz 



1 space at equal intervals, and S is a shift coefficient which is more 



than one; and 

transmitting the modulated signal. 



20. A signal receiving method comprising 



receiving a signal havin 



y symbols each representing a corresponding one of m signal points 



in a signal space, where m is an 



integer, wherein the m signal points are divided into n signal point 



groups each containing m/n sienal points, and the signal points are shifted to other positions in the 
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signal space so that a distance between iLnv closest two signal points of any adjacent two signal point 



groups is 25 * S and the signal points 



in each of the signal point groups are allocated in the signal 



space at equal intervals and the mm signal points in each of the n signal point groups are 



distinguishable from one another in th<; signal space bv a first set of thresholds and the n signal point 



groups are distinguishable from one at other in the signal space bv a second set of thresholds, where 



25 is a distance between the closest two signal points of the adjacent two signal point groups when 



the m signal points are allocated in the 



ignal space at equal intervals, and S is a shift coefficient which 



is more than one, and wherein the signal contains a first data stream, which is assigned to the n signal 



point groups, and a second data stream, which is assigned to the m/n signal points of each of the n 



signal point groups; 

distinguishing the n signal poinjt groups from one another bv the second set of thresholds and 



demodulating values of the distinguish n signal point groups to obtain reconstructed data of the first 



data stream, and distinguishing the rrvn signal points in each of the n signal point groups bv the first 



set of thresholds and demodulating va 



ues ofthe-tfetinguished m/n signal points in each of the n signal 



point groups to obtain reconstructed 



dalaof the second data stream; and 



combining the reconstructed ( ata of the 
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and second data streams to obtain reconstructed 



data from the received signal. 



21. A signal transmission methoc 



receiving an input signal com aining a first data stream of n values and a second data stream. 




comprising: 



where n is an integer; . 

modulating a carrier wave wi 



h the received input signal so as to produce a modulated signal 



having symbols each representing a corresponding one of m signal points in a signal space, where m 



is an integer; 

dividing the m signal points iAto n signal point groups; 



assigning n values of the fir: 



t data stream to the n signal point groups, respectively, and 



assigning data of the second data stream to the signal points of each of the n signal point groups; 

I 
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shifting the signal points of th* 


5 received signal to other positions in the signal space such that 


a distance between anv closest two sis 


mal points of anv adiacent two signal point groups becomes 25 


* S and the signal points in each of th 


e signal point groups are allocated in the signal space at equal 


intervals, and such that the m signal p 


» oints are distinguishable from one another in the signal space 


bv a first set of thresholds, which divid 


i the signal space into m regions, and the n signal point groups 


are distinguishable from one another i 


l the signal space bv a second set of thresholds, which divide 
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between the closest two signal poin 


s of the adiacent two signal point groups when the m signal 


points are allocated in the signal spa 


,e at equ^ intervals, and S is a shift coefficient which is more 


than one: 
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receiving the modulated signal; 

distinguishing the n signal ppint groups from one another bv the second set of thresholds and 
demodulating values of the distinguished n signal point groups to obtain reconstructed data of the first 
data stream, and distinguishing thefm signal points in each of the n signal point groups bv the first set 
of thresholds and demodulating values of the distinguished m signal points in each of the n signal 
point groups to obtain reconstructed data of the second data stream; and 

combining the reconstruc :ed data of the first and second data streams to obtain reconstructed 



data from the received signal.— 



